agnetic resonance imaging has proved to be the imaging modality of choice for the evaluation of intraventricular brain tumors, which have an extensive differential diagnosis. 35 However, MRI of the brain often needs to be supplemented with spinal MRI and CSF cytological assessment to provide a complete evaluation of metastatic potential.
were otherwise unremarkable. Given the finding of triventricular, noncommunicating hydrocephalus secondary to a mesencephalic mass with imaging characteristics of a tectal glioma, an ETV was planned.
Operation
On initial ventriculoscopic observation, a number of nodules were visualized to be attached on the ependymal surface of the third ventricle (Video 1). Morphologically, these were consistent with neoplastic lesions, and, given their multiplicity, most likely appeared to represent metastases (Fig. 4) . The ETV was then performed utilizing a blunt biopsy forceps, just at the posterior aspect of the dorsum sellae. The tuber cinereum and the membrane of Liliequist were opened. Then, the largest lesion was biopsied and sent for histological diagnosis (Fig. 5 ). The ETV stoma was then gradually dilated utilizing a 3-F embolectomy catheter. Clear visualization of the prepontine subarachnoid space through the stoma site indicated no evidence of metastatic seeding.
Postoperative brain MRI did not show any complications. However, some abnormalities in the fourth ventricle and in the right lateral ventricle were considered to be additional lesions. A spine MRI searching for metastatic disease was negative.
Pathology
The neuropathologist's diagnosis was diffuse astrocytoma (WHO Grade II). More specifically, the pathology report stated that the tumor consisted of mildly pleomorphic neoplastic glial cells with subependymal spread of neoplastic cells (Fig. 6a and b) . The immunohistochemical profile of the neoplastic cells showed positive staining for GFAP (Fig. 6c) , focal positivity for P53, a Ki 67 proliferation index of < 1% (Fig. 6d) , and negative staining for mutated BRAF (V600E), IDH1 (R132H), synaptophysin, and NeuN. 
Postoperative Course
The patient was asymptomatic on follow-up, and MRI performed 4 months postoperatively did not show any changes in the lesion. The subcentimeter lesions along the dorsal aspect of the pons and medulla, as well as the ependymal floor of the right occipital horn, were also stable.
Nine months postoperatively, the patient remained asymptomatic; he had graduated from college and was pursuing the career of his choice. The MRI study at this point showed no appreciable change in the presumed tectal glioma. There was a low likelihood of a subtle increase in the size of the nonenhancing FLAIR/T2 signal abnormality along the floor of the right occipital horn, while the other multiple nonenhancing FLAIR/T2 signal abnormalities were unchanged in size. Repeat spine MRI failed to detect any metastases. The patient continues to undergo follow-up with serial MRI, according to the recommendations of the multidisciplinary pediatric tumor board.
discussion
The direct visualization afforded by neuroendoscopy was introduced in 1910, when Victor Darwin Lespinasse performed the first endoscopic procedure, which was a choroid plexus cauterization. 12 Despite the current impressive advance of neuroimaging modalities, the direct visualization allowed by neuroendoscopy has been shown to reveal, on rare occurrence, pathology that does not appear on neuroimaging. We acknowledge that this is not the only example in which neuroendoscopy reveals pathology that is MRI occult. Germinomas of the third ventricular wall have been diagnosed with neuroendoscopy in the absence of MRI findings, suggesting that neuroendoscopy might be more sensitive than MRI in the detection of small intraventricular lesions. 28, 36 Both of these cases raise the possibility of using endoscopy as an added measure of metastatic potential. There is an increasing use of simultaneous endoscopic tumor biopsy of pineal region tumors. 23 At a minimum, we believe it may be of importance that a relative comment be made in operative records of all patients with intraventricular tumors if endoscopy is performed.
The metastatic potential of high-grade gliomas is well documented, 1, 3, 4, 6, 7, 10, 13, 14, [19] [20] [21] 24, 25, [30] [31] [32] even to extraneural locations. 11 The metastatic potential of pilocytic astrocytomas 5,9,18 and oligoastrocytomas 16, 33 has also been described. Metastasis by a low-grade, nonpilocytic astrocytoma has been rarely reported in the literature, although the first report was in 1930. 29 A literature review yielded 18 cases of metastatic, low-grade gliomas that were not juvenile pilocytic astrocytoma ( Table 1 ). The majority refer to pediatric patients, but 5 cases were observed in adult patients. 15, 17, 27, 29 Notably, in the sole case in which MRI appearance of a satellite lesion is reported, the metastasis was enhancing, unlike those seen in our case.
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The pathological process presented in this case could theoretically represent multiple, synchronous primary astrocytomas. However, the degree of multiplicity in conjunction with the exclusive intraventricular ependymal localization of these lesions renders this possibility less likely than a scenario in which these lesions represent seeding through the CSF. In this latter scenario, however, the fact that the metastases are localized to the ventricular system and are not seen within the spine or the intracranial subarachnoid space raises the question of how CSF seeding becomes regionally restricted. The impairment of normal CSF flow as a consequence of the patient's noncommunicating hydrocephalus may play a role. An additional factor may be related to subtle differences in tumor microenvironment that permit growth of tumorlets in some areas of the CNS but not others. The limited nature of the specimen that was sent for histological analysis precluded more definitive exclusion of a higher grade component within the tumor. Nevertheless, given the degree of gross similar- ity between the sampled lesion and those left behind as well as the absence of enhancing lesions on imaging, it is probable that the histology seen in the sampled lesion is representative of the entirety of the multifocal process. Moreover, the stability of the remaining intraventricular lesions during follow-up also suggests that they are low grade in nature. While further genetic and molecular studies could not be conducted on the limited tissue and would have been interesting from a research perspective, it is unlikely that they would have been clinically significant, in terms of changing the management of the patient at this stage.
conclusions
This case suggests that low-grade tectal astrocytomas may rarely have the potential for metastasis through the CSF pathways. More importantly, the current case highlights that direct visualization by neuroendoscopy remains relevant, even in the current era of advanced neuroimaging. It was the neuroendoscopy procedure that enabled us to visualize and diagnose the small ependymal lesions that eluded MRI diagnosis.
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